Copy number analysis of c-erb-B2 (HER-2/neu) and topoisomerase IIalpha genes in breast carcinoma by quantitative real-time polymerase chain reaction using hybridization probes and fluorescence in situ hybridization.
The Topoisomerase IIalpha (TOP2A) protein is the target of the anthracycline class of chemotherapeutic agents. TOP2A is frequently coamplified with c-erb-B2 and consequently might be a prognostic and/or predictive factor for breast cancer patients when anthracycline-based chemotherapy is a consideration. A total of 20% to 35% of breast carcinomas show amplification of the erb-B2 gene, some of which also have coamplification of the TOP2A gene. Investigation of the prognostic or predictive significance of these gene amplifications requires a reliable and sensitive method for the measurement of gene copy number in clinical tumor samples. To assess 2 different assay methods that might allow accurate, reproducible, quantitative, and high-throughput estimation of gene copy number in fresh, frozen, or paraffin-embedded breast cancer specimens. We developed an assay and analyzed the gene copy numbers of the erb-B2 and TOP2A genes in 8 breast cancer cell lines, 6 fresh frozen samples, and 38 paraffin-embedded breast tumor specimens by a novel real-time polymerase chain reaction (PCR) assay using hybridization probes. The results were compared with standard fluorescence in situ hybridization. We discovered a 100% concordance between assessment of gene copy number of erb-B2 and TOP2A between quantitative PCR and fluorescence in situ hybridization (FISH). Quantitative PCR also had the additional feature of uncovering an erb-B2 gene polymorphism. Finally, we observed that TOP2A amplification only occurred in conjunction with erb-B2 amplification in our paraffin-embedded cases of invasive breast carcinoma and that this event was present in 5 (42%) of 12 erb-B2 amplified cases. We conclude that the potentially automatic, real-time PCR analysis using hybridization probes is an efficient method to perform copy number analysis, with results that appear identical to the FISH technique and with the benefit of identifying HER-2 polymorphisms.